INTRODUCTION AND DEFINITION

Occupational rhinitis (OR) is defined by the European Academy of Allergy and Clinical Immunology (EAACI)
Task Force on OR as "an inflammatory disease of the nose, which is characterized by an intermittent or persistent symptoms (i.e., nasal congestion, sneezing, rhinorrhea, itching), and/or variable nasal airflow limitation and/or hypersecretion due to causes and conditions attributable to a particular work environment and not to stimuli encountered outside the workplace." [1] Rhinitis, with or without a latency period, may be caused by agents in the workplace, (OR), or preexisting rhinitis that is compounded by occupational exposure (work-exacerbated rhinitis). Rhinitis may also be mixed, or may arise from exposure to irritants or corrosive agents.
Primary healthcare (PHC) centers and specialist hospitals cover the entire Kingdom. The total work force of the government-owned hospitals was reported to be 166,641 in the year 2013. This is in addition to private and other hospitals and medical centers run by different ministries and other government entities. [2] All employees of these healthcare facilities are at risk of various hospital environment-related illnesses including rhinitis.
Manufacturers of basic pharmaceutical products and pharmaceutical preparations did not exist in 1974, but by 2013, 32 pharmaceutical factories were employing more than 7,800 workers. [3] The General Organization for Social Insurance (GOSI) in Saudi Arabia does not consider OR as an occupational disease, in spite of the fact that industry in Saudi Arabia is both rapidly expanding and diversifying. Oil production, oil refining, and petrochemical industries are the primary industries. This expansion in the industry means more employees are exposed to different types of hazardous materials if proper protective measures are not adopted. According to GOSI's 1432H annual statistical report, the total number of insured employees in the private sector was approximately 15 million and slightly more than 601,000 in the government sector.
[4] Table 1 shows how major industries have developed in Saudi Arabia, other than oil production and healthcare providers, between 1974 and 2013 and the working population in each. Manufacturers of fabricated metal products, except machinery and equipment, ranked first, with providers of food products and beverages ranking second. Furniture industry came fifth with 321 establishments with a work force of 25,002 in the year 2013. The objectives of this review are first to briefly outline the epidemiology and causes of OR and list the important industries in Saudi Arabia that have a high risk of exposure to rhinitis-causing agents to alert healthcare providers in the country, especially primary Adapted from: Saudi Industrial Development Fund. Industrial Development in Saudi Arabia. [3] Available from reference: http://www.sidf.gov.sa/En/ INDUSTRYINSAUDIARABIA/Pages/IndustrialDevelopmentinSaudiArabia.aspx. KSA -Kingdom of Saudi Arabia healthcare physicians, to the importance of diagnosing and managing this condition to prevent progression to asthma and other possible complications. The second objective is to present to GOSI evidence based data on the presence of industries that have a high risk of OR to reconsider its decision of the noninclusion of OR as an occupational disease.
EPIDEMIOLOGY OF OCCUPATIONAL RHINITIS
Literature is rich with reports on allergic and non-AR with varying prevalence rates. This variation, either overestimation or underestimation, may be due to differences in diagnostic methods used. A very important cause of this variation is the healthy worker effect, which is considered as "the most annoying in studies that attempt to determine the epidemiology of morbidity and mortality among the working population." [5] Rhinitis has been identified among the 10 most common reasons for visiting PHC centers. [6] Unfortunately, OR has received relatively little attention on the part of the scientific community worldwide, particularly in Saudi Arabia since it is not considered a serious disease in spite of the fact that it is two to four times more common than occupational asthma (OA) and more frequently precedes the development of asthma. [7] To the best of our knowledge, no studies have been conducted to determine the prevalence of OR in Saudi Arabia or the Gulf states among the working populations. All studies that have been conducted in this region assessed the prevalence of asthma and or allergic rhinitis (AR) among the school children or adolescents, but the rate of OR was not investigated among the working population of Saudi Arabia. [8] Adding questions about the existence of AR among the parents and their jobs might have given more information about the prevalence of OR among the studied population of parents of the children. Consequently, OR remains an unrecognized health hazard and a socioeconomic problem in spite of the fact that it can be easily diagnosed and managed provided that EAACI guidelines [1] are adopted and followed. Worldwide, OR is a significant cause of loss of productivity. In the absence of this supporting data, GOSI does not recognize OR as an occupational disease that warrants compensation. This leaves several working groups at risk of developing this condition, with the consequent loss of work productivity and personal income.
THE NOSE-LUNG LINK
According to Hurwitz, [9] Galen was the first physician to point to the link between the nose and asthma. A body of literature that demonstrated the existence of a unique link between AR and asthma is now available. [10] However, not all rhinitic patients will develop asthma and conversely not all asthmatics will develop AR. [11] With this relationship in mind, it is important that the treating physician enquires about the nature of the patient's occupation and possible areas of exposure. Housewives should be considered as being employed since the home might be their sole working place.
RISK FACTORS AND CAUSES OF OCCUPATIONAL RHINITIS
After the skin, the respiratory tract ranks as the most commonly affected body part in workers exposed to respiratory insulting agents. Its function as a portal of entry of air makes it vulnerable to the effects of the contaminants in air inhaled at the workplace, which may appear as acute, subacute, or chronic changes adversely affecting the nose's function and structure. [12] The risk factors for developing OR include atopic status of the individual, type of causative substance and extent of exposure. [1] Some chemical allergens at the workplace are more potent in causing OR than others, such as acid anhydrides, isocyanates and acrylic compounds. [13] Other reported risk factors include working as fur handlers, bakers and livestock breeders. [14] The association between smoking and the risk for developing allergic rhinitis is debatable. [15] These agents in the working environment as well as in homes contain various types of substances that can cause allergic (immunoglobulin E [IgE] mediated or non-IgE mediated), nonallergic, irritant or corrosive rhinitis. The latter is a form of severe occupational irritant rhinitis. [1, 16] Table 2 shows examples of OR-causing agents that are expected to prevail in the Saudi Arabia working environments.
For the low-molecular-weight, (LMW) substances, such as diisocyanate, plicatic acid, acid anhydrides and platinum salts to induce allergy, they must be conjugated to a protein to act as allergens. [17] Rhinitis arising from exposure to LMW agents is not severe. However, it frequently appears before OA following exposure to high-molecularweight agents. [18] Allergy following handling of laboratory animals is not uncommon. The commonest symptoms were in the nose and eye. [19] OR among bakers is estimated to be 1.5-3.4 times more than bakers' asthma. [16] The commonest allergens are cereal flours, enzymes (α-amylase), insects (Sitophilus granarius) and fungal molds (Alternaria and Aspergillus). Bleaching agents containing persulfate, as used by hairdressers, cause rhinitis, asthma, and other allergic conditions, but the immunologic mechanism is so far not clearly understood. [20] Welders are exposed to different types of gases and fumes, the types of which depend on the base metal, the coating, the electrode used and the type of welding. An unusual case of OR was reported following exposure to welding fumes from galvanized steel. According to the authors of that publication, this was the first case to be reported arising from inhalation of such fumes. The diagnosis was confirmed by an inhalation challenge. [21] Farm working is unique in that the farmer is exposed to different kinds of allergic and nonallergic substances besides adverse weather conditions, all of which constitute a hazard to the farmer. Storage mites and cow's dander are the commonest causes of OR in this occupational group. [22] A recent study reported for the first time OR arising from capsaicin, which is the main chemical in chili, in a worker at a red pepper grinding mill. The symptoms disappeared after the worker changed his/her job. [23] Wood working and furniture industry are very prevalent in Saudi Arabia. Studies have proven the occurrence of OR with or without bronchial asthma arising from exposure to western red cedar wood dust and several other types of wood, such as obeche, cedroarana, birch, and beech. [24] Colophony (or rosin, used as a flux in electronic industries), is obtained from pine trees containing abietic acid. OR arising from workers inhaling colophony 1,2-benzisothiazolin-3-one Detergents production, laboratory workers, laundry workers *Must be conjugated to a protein to act as an allergen [17] employed in the electronic industry is more common among female workers (24%) than males (9%). [25] Healthcare workers are at risk of OR due to possible exposure to different allergens, including formaldehyde, glutaraldehyde, drugs, natural rubber latex (gloves), while working in a hospital environment. A dentist developed OR from inhaling Nobetec, which is a temporary dental filling material that contains colophony. [26] The domestic environment is home for several rhinitis-causing agents. House dust mites, pet animals, pyrethrum insecticide, molds, and other chemicals are commonly present in the domestic environment. The dominant indoor fungi are Aspergillus fumigatus [ Figure 1 ] Aspergillus clavatus [ Figure 2 ], Mucor [ Figure 3 ], and Penicillium notatum [ Figure 4 ] species. [27] Indoor molds are a real hazard in the coastal regions of Saudi Arabia as a result of the humid environments in these areas, mainly in the summer months. Molds flourish in damp environments and can be a cause of rhinitis and other adverse health problems. A study conducted in Bangladesh, involving 548 doctor-diagnosed AR cases, revealed that 30.3% of the patients were housewives, and house dust mites were the cause of 76.3% of the cases. [28] Another study conducted in Finland found that out of a total of 369 subjects, 60 (16%) subjects exposed to molds had OR. The most common mold identified was A. fumigatus. [29] From a total of 90 patients attending an AR clinic in Malaysia, approximately 25% were housewives. The allergens investigated were house dust mite (Dermatophagoides pteronyssinus), domestic cat, Mucor (fungus), wheat flour, and some food items. Dust and food items were the most common allergens, 92.2%, and 48.9%, respectively.
[30]
SYMPTOMS OF OCCUPATIONAL RHINITIS
The symptoms, which may appear as early or late responses, are less severe when LMW allergens are involved. [18] These symptoms may sometimes be associated with systemic symptoms such as fatigue, [31] and more often appear prior to the onset of OA when high-molecular-weight agents are the causative substances. [10, 18] 
SOCIOECONOMIC IMPACT OF OCCUPATIONAL RHINITIS
Since occupational and non-OR share the same symptoms, they most probably share the same socioeconomic impact with both direct and indirect costs. The direct costs are the use of resources in terms of consultations and prices of medications. [32] Some patients may resort to over-the-counter medications at their own expense. The indirect costs are loss of productivity, worsening of symptoms, and absenteeism. [1] The cost increases with the severity of the condition. Moreover, AR causes besides distress, and discomfort, sickness absence, and greatly affects the workers' quality of life. [33] More than half of 8,267 employees working in 47 United States (US) industrial sites experienced symptoms of AR on average for 52.5 days/year and absenteeism mounted to 3.6 days/ year, while being unproductive was 2.3 hours/workday when they have symptoms. Productivity losses per year per affected person due to absenteeism and presenteeism combined were nearly 600 US dollars. [34] Adverse effects on workers' performance were more related to the severity of the condition rather than the duration. [33] Others reported a drop in productivity by 20% on days when the symptoms are severe.
[35] Nasal congestion was the one mostly blamed. [36] OR disturbs night-time sleep and consequently reduces productivity at work, thereby presenting a burden on employers. [37] Another report found that the quality of life improved after treatment of OR, [38] or on leaving the job. [38, 39] Interestingly, the effect on quality of life is worse for those whose OR resulted from exposure to highmolecular-weight agents. However, the authors stated no explanation for this phenomenon.
[40]
DIAGNOSIS
Accurately distinguishing OR from non-OR will preserve health and prevent unnecessary socioeconomic costs to both employers and employees. The close link between OR and asthma and its effect on quality of life, leading to absenteeism, presenteeism, in addition to the direct costs to healthcare and loss of productivity make it prudent to consider the possibility of OR in the routine clinical assessment of the condition. [41] EAACI position paper on OR outlined a consensus diagnostic algorithm of OR that starts with a detailed clinical and medical history. [1] OR should be suspected in a patient presenting with: 1. Sneezing. 2. Nasal itching. 3. Congestion. 4. Rhinorrhea, with or without variable nasal airflow blocking and/or hypersecretion. [1] Furthermore, such patients should always be assessed to rule out the co-existence of bronchial asthma. [42] These are considered the important components to the workup of a rhinitis patient to rule out other causes of rhinitis and establish work-relatedness. [43] Information about the type of occupation is required. Bernardino Ramazzini, the late Italian physician and father of occupational medicine, in his book "De Morbis Artificum Diatriba" recommended asking the patient about the type of the job he or she does: "liceatquoque interrogationem hanc adiicere, and quam artem exerceat" (I may venture to add one more question: What occupation does he follow?). [44] Occupational history questions should seek to address at least the following. Some of these questions may be modified to suit a housewife: 1. What is the nature of his or her work? (work process). 2. What is the nature of the substances the patient handles? (presence of causative agents). 3. Has he or she been exposed to similar or other substances in the past that caused similar complaints? (past exposures). 4. Is there a history of head trauma? (exclude cerebrospinal fluid leak). 5. Did he or she suffer from an allergy or asthma before taking the current job? (past medical history/risk factors). 6. Is there a family history of allergy, exposure to domestic pets, animals, etc.? (risk factors). 7. What are the frequency and environmental level of current exposures? (current exposures). 8. How does he or she feel when not in the work environment; on vacation and over weekends, etc.? (work/resume pattern). 9. How soon after taking the job did he or she develop the symptoms? (latency period).
Do any of the coworkers have similar symptoms?
(morbidity among workmates). 11. What is the impact of the rhinitis symptoms upon their quality of life? (assessing risk on quality of life) 12. Is personal protective equipment (PPE) provided in the workplace? (safety concerns).
13. If PPE is provided, does he or she use it regularly? (safety concerns).
In a subsequent visit, the patient may be asked to bring the safety data sheet for the substance being handled, if this is available, or in the case of a housewife, she may bring the container of the substance, which might contain information on the composition of the substance. An objective examination might require equipment which may not be available at PHC centers or at an industrial healthcare facility. In this case, patients requiring a more thorough examination should be referred to an otolaryngologist and/or allergologist.
According to Hougaard et al. the specific inhalation challenge test is the "gold standard" for the diagnosis of OR and asthma. [17] However, use of the nasal provocation test (NPT) is not recommended for diagnosing OR arising from exposures in damp and moldy workplaces because of the low sensitivity of the test. [45] Lung function testing to rule out concomitant bronchial asthma is recommended. [46] Skin testing using the extracts of specific allergens can be used, as in the case of latex allergy in employees routinely using natural rubber gloves. [ 47] A verbal description of the task may not always give a clear picture of the hazard. For this reason a visit to the workplace (walk-through) by the attending physician, assisted by personnel experts in occupational health, is strongly advised. However, the physicians at PHC centers and hospitals may not be able to do this. This site visit may give helpful insights to the patient's exposure. It is specially recommended when NPT is not possible. If neither the workplace visit nor the nasal provocation test is possible, the patient may be asked to take days off work, but before returning to work, the patient should visit the treating physician again to provide details of the condition during this stop/resume period. Relief from the symptoms during this period supports a diagnosis of OR. [48] MANAGEMENT Because of the adverse effects of OR on the patient's quality of life and the possible development of asthma it behooves us, as healthcare providers, to properly manage OR to keep the affected person gainfully employed by preventing deterioration in the quality of life and the development of OA. [42] These objectives can be achieved through two management lines, nonpharmacologic and pharmacologic.
Nonpharmacological management Primary prevention
The EAACI Task Force on OR has detailed the line of management of this condition, [1] which starts with primary prevention through complete avoidance of the causative agent by a process of elimination. [49] Primary prevention is important, and an effective means to control occupationally-related diseases to prevent cases from ever developing. It is based on performing a risk assessment of the task with the objective of anticipating exposure to the possible agent. The next step is recognition; determining the nature of the suspected agent(s) in addition to observing the work being performed. Whenever facilities are available, air samples, using personal and mobile samplers, may be collected and analyzed to determine the types of pollutants and the levels of each. The next move is evaluation and finally implementing the appropriate control measures.
For an industrial healthcare facility to have effective medical services, it is necessary that the physician go down to the shop floor to watch the industrial processes and anticipate the possible sources and types of hazards that might arise. This, together with environmental measurements, will help to design a workplace control program. If the elimination is not possible, engineering control is the alternative to reducing the concentration of the offending agent by redesigning the workplace and local exhaust ventilation. Reducing the level of substances in the workplace has proved to be successful in preventing some occupational diseases. [50] This reduction will be effective for nonallergenic agents, but does not apply to sensitizing substances since exposure to very low concentrations can trigger an attack of rhinitis once sensitization has occurred. In this case, placement of the sensitized employee in another job with no similar substance is the alternative. Administrative control may involve, after the relocation of the affected employee, re-training of the worker if need be. Use of PPE, such as masks with filters, is recommended only if first line measures are not possible or inefficient.
The usefulness of preemployment (preplacement) examination is questioned, and more evidence is required to justify its routine use. However, this generalization with respect to preplacement medical examination does not apply when the work requires a high standard of fitness to match the job requirements, or when the safety of work colleagues is of concern. [51] Its use to exclude the atopics from exposure may be viewed as discriminatory. [52] Remediation measures should be implemented to prevent the growth of molds in damp workplaces. Occupational Safety and Health Administration, United States of America, has clear guidelines for preventing mold growth. The guidelines stress the need to regularly check the drainage systems of buildings to identify and eliminate sources of dampness and humidity and clean and dry all moldy materials. [53] Allergens in the home environment should also be controlled to control indoor allergens. [46] Worker education is very effective in reducing and controlling OR. Workers have the right "to know" what materials they are handling, how to handle it, the possible health hazards, and ways and use of PPE.
Secondary prevention
The values of health surveillance programs, secondary prevention, go beyond enabling the early identification of possible adverse health effects on individuals. It contributes to the process of hazard and risk assessment. Such programs may include the use of questionnaires, skin prick tests with or without determination of serum specific IgE antibodies (depending upon availability), and consultation with specialized medical personnel for assessment of symptomatic workers. Whenever respiratory symptoms are present, these should be further investigated to unearth any work-relatedness. It is recommended that all those employed in high risk work sites should be examined soon after starting work, preferably within the first 2-5 years, because of the short latency period between exposure to some rhinitis-causing agents, such as laboratory rats, and the appearance of the symptoms. [54] Health surveillance of workers exposed to detergent enzymes in the soap and detergent industry is recommended to be conducted biannually for the first 2 years following employment and yearly thereafter. [55] Consultation with an allergologist/immunologist is an opportunity for the patient to receive education on rhinitis and allergen avoidance in addition to preventing and managing asthma. This has been found to have a positive impact on compliance, quality of life, and patient's satisfaction. [46] 
Pharmacologic management
It is the duty of the attending physician to understand the needs of his patient if he is to deliver comprehensive management. Pharmacotherapy is indicated as an alternative of management when elimination is not possible. [1] The use of drugs to control allergic OR is not different from pharmacotherapy of nonoccupational AR. [43] The choice of medication very much depends on the type and severity of the condition. However, when managing patients it is vital to ensure their compliance with the medication. Smell and taste of intranasal corticosteroids must be acceptable to the patient to achieve satisfactory compliance. [56] Second-generation antihistamines are safer than the first-generation since the latter are known to cause sedation. However, some of the former group, such as cetirizine and intranasal azelastine, can sometimes cause sedation even when the recommended dose has not been exceeded, unlike desloratadine and loratadine which cause this side effect only when the recommended dose has been exceeded. [57] These sedating antihistamines should, therefore, be avoided since they are considered as a risk factor for accidents.
Allergen immunotherapy is not recommended for most patients since at present there are either no therapeutic extracts available or what is available is not safe except for natural rubber latex (NRL). Even with NRL the results were not impressive. [58] Other modalities of pharmacotherapy for allergic non-OR equally apply to allergic OR.
CONCLUSIONS AND RECOMMENDATIONS
AR is prevalent in Saudi Arabia. However, OR, on the other hand, remains underdiagnosed because of both the lack of related research within Saudi Arabia and awareness of the healthcare workers of its adverse health and socioeconomic impact on employees. Moreover, it will remain a cause of loss of productivity to industries unless its prevalence has been determined and the condition properly managed: 1. This being said, it is imperative that research be conducted in Saudi Arabia to determine its prevalence.
Research can be industry and clinics-based surveys: a. SABIC industrial complexes have health records for each employee. These can be a source for preventing OR among this working population. Such a record might convince GOSI to add OR to the list of occupational diseases. b. A country-wide clinic-based data collection of representative samples of patients' records from PHC centers and hospitals is a good source of data on rhinitis. This might initiate the researchers to conduct industry-based studies to determine the exact prevalence of this condition at the industrial level.
2. Regarding diagnosis and management, OR can be easily diagnosed and managed. What is required from the attending physician is to suspect OR in all symptomatic working adults, including housewives and domestic helpers. Use of the EAACI algorithm will help diagnose and manage the condition, in addition to preventing deterioration and complications. Furthermore, use of these guidelines, besides the results of epidemiologic surveys, may convince the GOSI to accept OR as an occupational disease.
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